IB Chemistry

Topic 04 - Bonding
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Molecular Interactions

N

# |nter-molecular Forces

s Interaction between molecules that hold it
together in a network.

# |ntra-molecular Forces

= Forces that hold groups of atoms together and
make them function as a unit




Intra-molecular Forces:
Bonding

Forces that hold groups of atoms
together and make them function

as a unit.

lonic bonds — transfer of electrons
Covalent bonds — sharing of electrons
Metallic Bonding — sea of electrons
Network Covalent — diamond graphite
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http://www.visionlearning.com/library/flash_viewer.php?oid=1349&mid=55�
http://www.visionlearning.com/library/flash_viewer.php?oid=1348&mid=55�
http://www.ausetute.com.au/metallic.html�
http://www.avogadro.co.uk/structure/chemstruc/network/g-molecular.htm�

Review: Why do atoms bond?
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#To satisfy the octet rule?

= Yes, but to be more specific, atoms share
electrons in order to complete their outer
electron shell making them more stable as
they are then in a lower state of energy.

#But how do we know what type of
bonding will occur between two atoms?




Bonding - lonic or Covalent

How can we determine how two elements
T will form a bond?

B Electroneqgativity

The ability or affinity
of an atom to attract
Y toward itself the

By 14 clectrons in a chemical
£ uom LINUS Pauling N
7Y 1901 - 1994 bond.




Table of Electronegativities

1

H W— —

2.1 2 below 1.0 - 2.0-24 13 14 15 16 17
Li | Be | | 1.0-14 i 2.5-29 B CI N| O F
1.0 | 1.5 : 15-19 : 3.0-4.0 20| 25| 3.0 | 35| 4.0
Na | Mg Al | Si | P s | C
0912 | 3 4 5 6 7 8 9 10 11 12 |15 | 16 ESINESSH S
K|[Ca|S |Ti| V |Cr | Mn| Fe |Co|Ni|[Cu|Zn| Ga| Ge| As | Se | Br
08|10 |13 |15|16 |16 | 15|18 |18 (18 (19|16 |16 | 18| 20| 24| 2.8
Rb| Sr | Y | Zr [ Nb|Mo | Tc |Ru |Rh | Pd |Ag |Cd | In | Sn | Sb | Te | 1
N 1.0 (1.2 |14 | 16 | 1.5 | 1.9 [EERumaaEaa 1.9 | 1.7 | 1.7 | 1.8 | 1.9 NS
Cs | Ba |La*|Hf | Ta| W |Re |Os | Ir | Pt | Au | Hg | T1 | Pb | Bi | Po | At
SIS 1. | 1.3 | 1.5 [paa 1.9 RN aaedn 1.9 | 1.8 | 1.8 | 1.9 [0
Fr | Ra | Act| "Lanthanides: 1.1-1.3

0.7 | 0.9 | 1.1 | TActinides: 1.3-1.5




Determination of Bond
Type

#Rough range difference in
electronegativity
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Polar or Non-Polar?
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Boron Trifluoride =; Non-Polar (even)
eFgo
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Boron Trifluoride




— 11 Lewis Dot
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e ewis Dot Diagrams are used in both ionic and
covalent bonding




A covalent/molecular bond is a chemical bond in
which two or more electrons are shared by two
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Why should two atoms share electrons”
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8e 8e

<

Lewis structure of F,
single covalent bond one pa“tj': ‘ F;7 lone pair.
/}é:;\ single covalent bond

R ;7Ionepa|rs




Lewis structure of water single ?o\§|ent bonds
—.C§—H
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H® + O + oH
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Double bond — two atoms share two pairs of electror

or C=—0
oo \ /" (X ]
d&elde ®onds double bonds

Triple bond — two atoms share three pairs of electror
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4u50 triple bond




Review......

N
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xplain intra/inter molecular bonding, the

Ifference between covalent/ionic bonds, how

you determine bonding type, and types of
bonds:




Bonding Geometry!!

N

#\We write in 2D, but molecules are
obviously not restricted to such

#|n order to determine polarity, bond
angles, and geometric shape we need
to build, imagine, or interpret 2D
representations into the 3D world.




VSEPR - Valence Shell Electron Pair
Repulsion Theory

se to predict the shapes of molecules.

This theory predicts that electron pairs, whether
Involved In bonds or as non-bonding pairs, will
adopt a geometry in which they maximize the
distance from one another in order to minimize

repulsions. This will result in a geometry with the
«=lowest possible energy.

@t{SEPR: Theory is one method that chemists
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Pyramidal (Tetrahedral)
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Bent (Tetrahedral)




~Trigonal Bipyramidal




f Octahedral




Ammonia NH, — Polar (uneven)
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